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ABSTRACT
The United States Training and Employffent Service

General Aptitude Test Battery (GATB), first published in 1947, has
been included in a continuing program of research to validate the
tests against success in many different occupations. The GATB
consists of 12 tests which measure nine aptitudes: General Learning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger
"De.xterity; and Manual Dexterity. The aptitude scor are standard
1.cores with 100 as the average for the general working population,
and a standard deviation of 20. Occupational norms are established in
terms of minimum qualifying scores for each of the significant
aptitude measures which, when combined, predict jcb performance.
Cutting scores are set only for those aptitudes whicb aid in
predicting the performance of the job duties of the experimental
sample. The GATB norms described are appropriate only for jobs with
content similar to that shown An the job description Eresented in
this report. A description of the validation sample is also included.
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Summary

The General Aptitude Test Battery, B-1002A, was administered to two samples
of apprentices enrolleit'in the Apprenticeship program "lr Painter-DecoratO
5-27.010 and 5-28.100 at ',the Washburne Trade School, Chicago, Illinois.
The GATB, B-1001,was administered to a third sample of s tudents enrolled In

course 'for Painter-Decokator 5-27.010 and 5-28.100 at the Williamson
Free School of Mechanical Trades, Williamaoh, Pennsylvania. Table I below

--43-hcr4r3-. the-year in which 'data collection was completed,---the 'mbar- included-
in the final sample, and the type of criterion used for..validation purposes
for each s ample.

:"S. t .

TARtE I

AA`

.

;Sample . Year N Critericin

I (Illinois)
II (Illinois)

III (Pennsylvania)

1957
1960
3-957

70
83
49

Instructors' Ratings
Instructors I Ratings
Course Grades

............

1-.4.

Datafor the three.samplés were analyzed seParately and in. combination. On
the basis of mean Score's, standard deviations, correlations with the 'criterion,
lob analysis data, aid their combined selective efficiencys.Aptitudes
ii-rimerical Aptitude, S-Spatial Aptitude, F-Finger Dexterity arid -M-Hanual
Porterity were 93 lected for inclusion in the test norm.
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GAn lioriii4ol:Ptantoiaeioretots. »27:010 and 28 3.00 B 6 or S-203

Table II showi; -aCceptable score for each
aptitude included in the test norm for Painter4ecoret9r.5-27.010 and 5-128 .100..
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TABLE II

Minima Acceptable Scores on 8-1001 and 8-1002 for 8-476 o,. s

B-1001
6

Aptitude Tests !mum cepabie
Aptitude Score

Aptatudi

CB-1-D 95 N

CB-14 105
CB-1-11

CB-14 85
CB-1-P

X CB-1-N BO

CB-1-N

8-1002
fasts -hinimum Accepfible

Apt.itude SONO

Part 2
Part 6

Part 3

Part n
Part 12

Part 9
Part 10

90

100

Bo

Bo.
Effectiveness of 110111113

The data in Table VII indicate that lag of the 69 poor workers, or as percent
of them, did not achieve the minimum scores established as cutting scores an
the recommended test norms. This shows that as percent of the poorworkers
would not have been hired if the acammended test no= had been used in the
selection process. Moreover, 94 of the 119 workers itho made qualify/3g test
scores, or 79 percent, were good welters.

I. Problem

This study was conducted to detentine the best combination of aptitudes and
minims scores to be used se norm on the Oenefal liptitude Test Battery for
the occupation of Painter-Demeter 5-27.010 and 5-28.100.

Semple

This study is based on three samples of et-Monte preparing for Painter-
Decorator 5-27.010 and 5-28.100 occupations in Chicago, Illinois and
Williamson, Pennsylvania. The test none were developed on the basis
of the results of the toombinoclAtas for the three samples.

Samples I and XI - Illinois

The OATB, 8-1002A, was administered during April to Ne7 1951, to 159 Jules
enrolled in the apprenticeship program for Painter-Decorator 5-27.010
and 5-28.100 at the Washburne Trade Schools. Chicago, Illinois. Applicants
are hat seleoted for on the basis of tettsbut preference iS given

spiateeste who ore hi ashen gradastoo or the egairoloat and ppoifieW
fit for the work of -Decorator.

di
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Th criterion consisted of innntersl ra+ings on a descriptive rating
,-::.;a1e; Criterion dala collect.ed vhen each apprentice completed at
lcast 30 months of t'ne program. In November, 1957, 70.men had met this
1.,:zi,Lirement and thcse men c.onstitude Sample I. By June, 1960, an
...,(1.litional 83 men had co:-.1-3*Joted the minimuni 30 months of training and
13e; men constitude Swap:1.o II.

,2'arrple III - Pennsylvania

The GATB, 2-1001, was administered during the poriod Hay 1952 to April
1957 to a total sample of 49 ms.le students in a course for Painter-
D.7:corator 5-27.010 and 5-28.100 at the Williamson Free School of Mechrrnical
Trades, Williamson, Pennsylvania. Applicants 'for the course are seletted on the
basis of school records, physical examination, aptitude testeand interview.
Table in shows the means, standard deviations, ranges, and Pearson product-
moment correlations with the criterion for age, education, and expevience.
for the various samples.

TABLE III

Means (M): Standard Deviations (et), Ranges, and Pearson
Product-Moment Correlations with the Criterion (r) for Age,

Education, and &:nerience

N 202

X 0- Range

'mews% M.1.111111111.1W

S-argole I - Illinois : 70 23. 6 2.6 '119-31 .191
Sample II - Illinois 83 211:0 2.7 '20-30 .190
Sample III- Pennsylk=ania 7_8,1 1,3 t16-21
Combined Sample 202 22.4 2.2 16-31

Education (years!)
Sample I - Illinois
Sample Il - Illinois
Sample -III - Pennsylvania
Combined Sample

1

7t)
1. 83

.233
.11 c 7 1.5 8-16 .302**

10 10.7 ,9 9-12 .237
202 11,0 1.3 6-16

Experience (months)
SaMple I di- Illinois 70 '32.5 2-.1 '30-36 .079
Sample II Illinois I 83 32.l . 1.7 !30-35 ,014

; Sample III - Pennsylvania ! 49 1

-IPASIgnificant at 'the suA )41-.;*1
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III. Job Description: .

Job Painter-Decorator 5-27.010 and 5-28.100.

Job Summary: Prepares and applies protective and decorative coats of
paints and related materials with brush, roller, and spray to interior
and bxterior surfaces of buildings. Nixes paint and matches colors by
stirring together the proper proportions of pigment, base, and thinner.
tiles brushes and spray gun to apply paint. Erects working scaffold. ,

Removes old paint by applYing liquid paint remover or by heating surface
with blowtorch and scraping off paint.

Work Performed: Sets up eqUipment: Arranges and assembles scaffolding
units or constructs them from lumber, ladders, brackets, metal hooks
and ropes; inspects and positions lialiers protects furniture and
floor or shrubberies with drop cloths; and arranges to do the work so
as to cause as little inconvenience to tenants, as possible while work
is in progress. Determines type of paint to apply to surfaces, using
knowledge of paint reaction to the mazy kinds of surfaces and varying
conditions of heat, cold, water, fumes, or chemicals. Erects paste
table.

Prepares the surface: Prepares surface by washing and rinsing with
soaps, detergents and sponges; removes paint with remover, scraper,
wire brush, and blow torch; filla cracks, crevices, and holes with
putty, crack filler, and plaster; sand-papars, swedish putties im-
perfections, dents, etc., and touches up patches with proper sealert.

Prepares the materials: Mixes plaster, radish putty, common putty,
lead putty, paste and special crack ana wood fillers; prepares sizes,
sealers, adhesive, and protective coatings; stirs many specific trpes
of paints to obtain and maintain a proper working eonsietency; kixes,
blends, and matches paints ik proper proportions of vehicle and pigment
based on surface arid coat number. matches paints, stains and finishes
to approved color samples. Plan; mad tears paper according to design
and surface size and shape.

Applies the materials: Applies paint materials using brush, roller, or
spray, depending upon types of surface. applies primer, sealer, stains,
fillers size, shella.J, lacquer, calciAine casein paint, resin emulsion
paint, latex paint, acrylic paint, flat p:int, transparent and opaque
protective coatings, rust inhibitive paint with appropriate tools;
applies proper number of coats to produce desired results; decorates
over prepared and painted surface highlighting, mottling, stippling,
straiting, glazing, wiping, tiffaLzing, graining and marbling. Uses
rags, wire brushes steel wool, brushes steel combs, feathers sponges,-
wads of paper, each/mobs skins to modify glazing liquid, pai4 or :

texture paint to produce desired decorative effects; paints, lines, or
stripes lines on surfaces tO produce imitation brick or tile finish;
rubs enameled, lacquered, aud varnishes surfaces; waxes and polishes
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woodwork and paneled moms, may paint scenic- s or make decorative designs
with transfers and stencils; hags wallpaper and other materials to Wallis 7

ceilings and other surfaces; watexpreofs basemonts;replaces loose putty
on exterior of sashes; removes wood finishes with removers bleaches, stall*
fills, seals, and finishes any type of woodwork; finishes floors.

,
IV. Experimental Battery,

All the tests of the GATB, B-l002A, were adyd.nistered to Sample groups

I and II. All tests of the GAIT, 13-l0Ol, were administered to Sample III.

V. criteii a
Samples I arid II -

The criterion consisted of instructions, ratings based on the Descriptive
Rating Scale developed by the Bureau of Employment Security, Form SP-21.
The instructor prepared ratings and reratings for each apprentice Idth a
six-week interval betwom the first and second rating. Since the
product-moment correlation between the two ratings for Sample I was .94,
and for Sample II. was .95,the average of the two ratings was used as
the final criterion for validation purposes for each sample.

Sample III - Pennsylvania

The criterion consisted of final grade scores received in the trade
theory course. Consideration was given to the use of three criterigt
final course grades in trade theory, trade practice, and &awing.
After the criteria _ were evaluated, it was decided that final grades in the
trade theory course would be the best criterion for Ilse for this study
because ;only this course mpresented actual accomplishment in this field.

The dichotomized criterion for the combined sample was established by
assigning the individuals in the high and low criterion groups of each
separate sample to these respective groups for the combined sample.

VI.. Qualitative a,.....s.caLiantitve Aialyses

A. Qualitative Analysis:

The job analysis indicated that the following aptitudes measured by
the GATB appear to be important for this occupation.

Intelligence (0) - required to learn the type and pbyttical properties
of protective and decoratife.coatings; required in selecting materials
for suitable method 'of application, depending upon type of coating,
raptness and nurpoft, r,rappliestion,

6
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Porce tion P required to inspect for cracks, crevices, and

holes; to apply coa of paint or glazing liquids for decorative
effects; to paint scenics or make cbcorative designs idth transfers
and stencils.

Motor Coordination r Dexteri and Manual Dexteri
to arrange, assemb e or cons ruc sc o le MVO

replace furniture and to clean and replace hardware and fixtures; to
prepare surfaces, fill cracks, crevices and holes with putty, and to
mix plaster and apply paint materials.

On the basis of the job anAysis data, the following aptitudes are
considered obviously unimportant for performing the duties of this
job and are considered "irrelevant" aptitudes: Verbal Aptitude (V)
and Clerical Perception (Q).

B. Quantitative Analysis:

Table IV shows the means and standard deviations for the combined
sample (N-202) for the aptitudes of the OATB. The means and standard
deviations of the aptitudes are comparable to general population
norm with a mean of 100 and a standard deviation of 20.

?ADIS IV

Means (M), Standard Deviations (cr), and Pearson Product-Moment
Correlations with the Criterion (r) for the Aptitudes of the OATS

N 202

Aptitudes M
1

G-Inte ence 1 .8 114.14

V-Verbal Aptitude 9_6.5 13.4

Naliumerioal Aptitude 102.6
-.,

15.3

S-Spatial Aptitude

.
Dii.is 19.1

P-Form Perception 106.8 14.8

Q-Clerical Perception _ 99.3 12.7

Ic-}btor Coordination 98.9 16.2

rTiver Dexterity

103.0 . .

.

18.1 .
.___,...11,

14-Manual Dex'-verlt
.. __.....,



Table V shows product-moment correlations doefficients with the driterion
for the aptitudes of the GATB for each sample separately.

01011h...

TABIE V

trampfe 1-.ilianols
Aptitude (N-70)

Sample II-Lainois
(N43)

--s-Eunple fir

Penn. (N-49)

. 1 r .r r

0
. V

N

.. 8 . .

; P
Q . .. .

x(T)
.. . .P _ - .

N

.455**

.226

.43511-*
.6493**
399**

. .. ..192
.148

. .304*
.218

,

.392**
. .278*

;329**
.254* .

.228* .

.272* - ,

.210
.201 -

.2751

.397**

.306*

.318*

.297*

.093
-- .130

.171

.267
. .

*Si.gnitioant at thi .0 level
**Significant at the .01 level

Aptitudes 0, Sp and P have the highest mean scores and aptitudes Gj Vs P.,
and Q have relativelY low standard deviations. 'For Sample I, 70 cases,
correlations of .307- and .236 are.significant at the. .01 level ane the -.05
level of confidence, respectively. Aptitudes. Go N, Sy and P correlate
signiiicantly with the_ criterion at the .01 level. Aptitude Fcorrelate,s
significantly with the criterion at the .05 level. For Sample II, 83 cases,
correlations of .281 and .216 are significant at the .01 level and the .05
levekof.confidence, respedtively. Aptitudes 0 and N correlate significantly
with the criterion at the .01 level. Aptitudes Vs p P, Q and M correlate
significanti,y with the criterion at the .05 level. For Sample III, 49 cases,
correlations of .365 and .282 are significant at the .01 level and the .05
level of confidence, respeCtively. Aptitude 0 correlates eignificant4
with the criterion at the .61 level. Aptitudes V, Np S and T correlate
significantly with the critericn at the .05 level.

i
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C. Selection of Test Norma.
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TABIE VI

Summary of Qualitative and Quantitative Data

Type 'of del.............a../.1.1...Evi

job Analysis .Data

.ortant

0

X

11;.11 S P

X

:ICTIF.

X X

I

X

Irrelevant X X .

Relative37 High Mean (N-202) X.X.X..

Relatively low Sic= (N-202) X X I X X

Significant Correlation
, with Illinois Criterion (N-70) X- X X X

.

Significant Correlation
with Illinois Criterion (N-83)XXXXXX

[

:X

Significant Correlation
with Penn. Criterion N-4

iX XXX

Aptitude to be considered
for Trial Norms

I

i

G : if S P
i

IC 1. F

I

M

Trial norms consisting of various combinations of Aptitudes Cip Np Sp
Ps Ks Fs and M with appropriate cutting scores were evaluated against
the criterion by means of the tetrachoric correlation tcchnique. A
comparigon of the results showed that B-1002 norms consisting of.N-90,
5-100, F-80 and M-80 had the best s3lective efficiency.

VII. Validity of Norms

The validity of the norms was determined by computing a tetrachoric
correlation coefficient between the test norms and the criterion and
applying the Chi Square test.. The final criterion for the combined
sample was dichotomized by placing '34 percent pf the s ample, in the
low criterion group because this percent las considered to be the
unsatisfactory or marginal students. (The dichotomized criterion for the
ecobined-memple was established by missies the individuals ie the MO
and low criterion .groups of each separate ample to these respective
groups for the combined sample.) .

9
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Table VII shows the'relationship between test norms consisting of Aptituass
11, Sp F and It with critical scores of 90, 100, '80 and 80pfreepective3y, and the
dichotomized criterion for Painter-Decorator 5-27.010 and 5-28.100.
Students in the high criterion group have been designated as !igood studente
and those in the low criterion group as "poor students."

TABIZ. VII

Validity of Test Norms for Painter-DeCorator 5-27.010 and 5-28.100

(N-90p 8-100, F-80, 14-80)

N w 202

1-1151-645.1
Teat Scores

Qua li.tyin
Test Scores Total

I.

., Ap od Students
1 'grrx.! Students

.

.

39
144.
83

.

94
25

119

133
69

202.

rtet a 52 12 ID 20.867

crrtet 41 P/2 <4005.

The data in the above table indicate a significant relationship between the
test norms and the criterion for the sample.

VIII. Conclusions

On the bazis of the resUlts of this study, Aptitudes Np Sp Fp and N
with minimum scores of 90, 100, 80 and 80, respectivekv, have been
established as B-1002 norms for the occupation of Painter-Decorator. .
5-27.010 'and' 5-28.100. The equivalent 13-1001 norms consist of N-95,

F85, and 14-80.

Determ.....inite Pattern

A significant relationship between OAP-25 and the criterion for the
experimental sample was obtained. The proportion of the sample
screened out by 0AP-25 Was ..21, which 18 within the mquired 'range
of .10 to .60. Therefore, the occupation Painter-Decorator 5-27.010
and.5-28.100 will be',allocated to OAP-25..of the existing 35 Oir a
(Revised 10/61). '....

.1
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